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The present invention is concerned with 

In the last few years, there ^» » ( with 

improvement in the method, . use ° acids using 
methods based on»pl 

the polymerase charn react ible to detect 

— asinoly widespread It x ^ 

small amounts of HPV ^ .^.^ , 

amount of vrral DNA xn cl ^ selected 

broad spec ^J2TL "raf genome transcripts 
HPV types and localise t Rpv 
and proteins to the i^xvrdual eel ^ ^ 

detection is often carrxed out xn t P ^ 
quantities of host ""^^^ of th e primers to 
infected with the vxrus « abxl » „ and 

be Virus specific is crxtxeal 
specific. amplification. 

The present — : 3 r e rr e, 
and probe sequences spec^ ^ ^ transcripts by the 
may be used xn the * sensitive, .real-time 

NASBA technique, particuia * approach is based 

kw rt-PCR. The inventors *yv 
NASBA, or by RT SDe cific for regions 

upon the development of P-^f^ris*, cancer- 
o£ B6 which are conserved across nxg 
associated HPV types. 

in accordance with a first aspect the 
Therefore xn primers and 

invention provxdes target p dete ction of 

, ougonucleotide probes o use larly for 

human P^; ^ mRNA by RT-PCR or NASBA . 
use in detection of Hfv r. 
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In particular, the invention provides primer and probe 
oligonucleotides comprising the HPV-specific sequences 
represented as sequence numbers (SEQ NO) 1 to 133 in ^ 
Table 1. For each individual sequence an indication is 
given in the column "primer/probe type" of the general 
types of primers or probes into which the HPV-specific 
sequence may be incorporated for the purposes of HPV 
detection. The HPV type and position in the HPV 
genome is al so indicated. 

Table 1 -Summary of ori mpr sequences 





PRIMER/ PROBE 
TYPE 


SEQUENCE 


SEQ 
NO 


HPV 


nt 


15 


NASBA P2/PCR 


CCACAGGAGCGAOULA^fittiva 1 


1 


16 


116 




NASBA Pl/PCR 


ACGGTTTGTTGlAl iuLiiji 


2 


16 


368 




NASBA P2/PCR 


CCACAGGAGCGAL,UL.AUft/«\ 


3 


16 


116 




NASBA Pl/PCR 


GGTTTGTTG1A1 liji^JLiji j.^ 


4 


16 


368 




NASBA Pl/PCR 


TCACGTCGCAG 1 AAL. 1 <j i 


126 


16 


208 


20 


NASBA Pl/PCR 


T TGCTTGCAb I Ai—fii--™~«- 


127 


16 


191 


NASBA PI/ r^K. 


<vcc ART AC ACACATTCTA 


128 


16 


186 




NASBA Pl/PCR 


GCAGTACACACATTCTAA 


129 


16 


185 




NASBA P2/PCR 
PROBE 


AC AGTTAT GCACAGAGCT 


130 


16 


142 


25 


NASBA P2/PCR 
PROBE 


AT AT T AGAATG T G T G T AC 


131 


16 


182 




NASBA P2/PCR 


TTAGAATGTGTGTACTGC 


132 


16 


185 




PROBE 












NASBA P2/PCR 


AATGTGTGTACTGCAAG 


133 


16 


188 


30 


PROBE 










PROBE 


CTTTGCTTTTCGGGATTTATGC 


5 


16 


235 




PROBE 


TATGACTTTGCTTTTCGGGA 


6 


16 


230 




NASBA P2/PCR 


CAGAGGAGGAGGATGAAATAGTA 


7 


16 


656 




NASBA Pl/PCR 


GC ACAACCGAAGCG TAGAGTCACAC 


8 


16 


741 


35 


PROBE 


TGGACAAGCAGAACCGGACAGAGC 


9 


16 


687 


NASBA P2/PCR 


CAGAGGAGGAGGATGAAATAGA 


10 


16 


656 




NASBA Pl/PCR 


GCACAACCGAAGCGTAGAGTCA 


11 


16 


741 




PROBE 


AGCAGAACCGGACAGAGCCC AT TA 


12 


16 


693 




NASBA P2/PCR 


AC GAT G AAAT AG AT G G AGT T 


13 


18 


702 


40 


NASBA Pl/PCR 


CACGGACACACAAAGGACAG - 


14 


18 


869 


PROBE 


AGCCGAACCACAACGTCACA 


15 


18 


748 




NASBA P2/PCR 


GAAAACGATGAAATAGATGGAG 


16 


18 


698 




NASBA Pl/PCR 


ACACCACGGACACACAAAGGACAG 


17 


18 


869 




PROBE 


G AACC AC AAC G T C AC AC AAT G 


18 


18 


752 


45 


NASBA P2/PCR 


TTCCGGTTGACCTTCTATGT 


19 


18 


651 


NASBA Pl/PCR 


GGTCGTCTGCTGAGCTTTCT 


20 


18 


817 




NASBA P2/PCR 


GCAAGACATAGAAATAACCTG 


21 


18 


179 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



NASBA Pl/PCR 


TACCTGAATCGTCCGCCAT 


75 


B 


832 


PROBE 


ATWGTGTGTCCCATCTGC 


76 


B 


794 


NASBA P2/PCR 


CATGCCATAAATGTATAGA 


77 


C 


295 


NASBA Pl/PCR 


CACCGCAGGCACCTTATTAA L 


78 


c 


408 


PROBE 


AGAAT T AGAGAAT T AAGA 


79 


C 


324 


NASBA P2/PCR 


GCAGACGACCACTACAGCAAA 


80 


39 


210 


NASBA Pl/PCR 


ACACCGAGTCCGAGTAATA 


81 


39 


344 


PROBE 


ATAGGGACGGGGAACCACT 


82 


39 


273 


NASBA P2/PCR 


TATTACTCGGACTCGGTGT 


83 


39 


344 


NASBA Pl/PCR 


CTTGGGTTTCTCTTCGTGTTA 


84 


39 


558 


PROBE 


GGACCACAAAACGGGAGGAC 


85 


39 


531 


NASBA P2/PCR 


GAAATAGATGAACCCGACCA 


86 
87 


39 
39 


703 

886 _ 


NASBA Pl/PCR 
PROBE 


GCACACCACGGACACACAAA 
TAGCCAGACGGGATGAACCACAGC 


88 


39 


749 


NASBA P2/PCR 


AACCAT TGAACCCAGCAG AAA 


89 


45 


430 


NASBA Pl/PCR 


TCTTTCTTGCCGTGCCTGGTCA 


90 


45 


527 


NASBA P2/PCR 


GAAACCATTGAACCCAGCAGAAAA 


91 


45 


428 


NASBA Pl/PCR 


TTGCTATACTTGTGTTTCCCTACG 


92 


45 


558 


PROBE 


GTACCGAGGGCAGTGTAATA 


93 


45 


500 


PROBE 


GGACAAACGAAGATTTCACA j 


94 


45 


4 67 


NASBA P2/PCR 


GTTGACCTGTTGTGTTACCAGCAAT 


95 


45 


656 


NASBA Pl/PCR 


CACCACGGACACACAAAGGACAAG 


96 


45 


868 


NASBA P2/PCR 


CTGTTGACCTGTTGTGTTACGA 


97 


45 


654 


NASBA Pl/PCR 


CCACGGACACACAAAGGACAAG 


98 


45 


8 68 


NASBA P2/PCR 


GTTGACCTGTTGTGTTACGA 


99 


45 


656 


NASBA Pl/PCR 


ACGGACACACAAAGGACAAG 


100 


45 


868 


PROBE 


GAGTCAGAGGAGGAAAACGATG 


101 


45 


686 


PROBE 


AGGAAAACGATGAAGCAGATGGAGT 


102 


45 


696 


PROBE 


ACAACTACCAGCCCGACGAGCCGAA 


103 


45 


730 


NASBA P2/PCR 


G G AG GAG GAT G AAG TAG AT A 


104 


51 


658 


NASBA Pl/PCR 


GCCCATTAACATCTGCTGTA 


105 


51 


807 


NASBA P2/PCR 


AGAGGAGGAGGATGAAGTAGATA 


106 


51 


655 


NASBA Pl/PCR 


ACGGGCAAACCAGGCTTAGT 


107 


51 


829 


PROBE 


GCAGGTGTTCAAGTGTAGTA 


108 


51 


747 


PROBE 


TGGCAGTGGAAAGCAGTGGAGACA 


109 


51 


771 


NASBA P2/PCR 


TTGGGGTGCTGGAGACAAACATCT 


110 


56 


519 


NASBA Pl/PCR 


TTCATCCTCATCCTCATCCTCTGA 


111 


56 


665 


NASBA P2/PCR 


TGGGGTGCTGGAGACAAACATC 


112 


56 


520 


NASBA Pl/PCR 


CATCCTCATCCTCATCCTCTGA 


113 


56 


665 


NASBA P2/PCR 


TTGGGGTGCTGGAGACAAACAT 


114 


56 


519 


NASBA Pl/PCR 


CCACAAACTTACACTCACAACA 


115 


56 


764 


PROBE 


AAAGTACCAACGCTGCAAGACGT 


116 


56 


581 


PROBE 


AGAACTAACACCTCAAACAGAAAT 


±1 / 


D D 




PROBE 


AGTACCAACGCTGCAAGACGTT 


118 


56 


583 


PROBE 


TT GGACAGCTCAGAGG ATGAGG 


119 


56 


656 


NASBA P2/PCR 


GATTTTCCTTATGCAGTGTG 


120 


56 


279 


NASBA Pl/PCR 


GACATCTGTAGCACCTTATT 


121 


56 


410 


PROBE 


GACTATTCAGTGTATGGAGC 


122 


56 


348 


PROBE 


CAACTGAYCTMYACTGTTATGA 


123 


A 




PROBE 


GAAMCAACTGACCTAYWCTGCTAT 


124 


A 




PROBE 


AAG AC AT T AT T C AG AC T C 


125 


A 
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leo tides for use as NASBA Pi pri-ers have 
Oligonucleotides iu n 

~ »y -SEO" , wherein 
-^rAtre: - -Jence o^, a promoter 

the HPV-specific sequence, as 
end SEQ rep inclusion of a promoter 

giv en in ^ * ^ pl primer s out is not 

sequence is essential discussed below. In a 

-essarv in » p£~- » ^T^ence 
preferred embodiment , X, » a J T7 pro moter. 

. b - e - : -;/;;r;ir e :t, x! - 

i ^ ^-f the invention 
The oH^eoUaen^ - sMibed ^ 

, the HPV E6 gene. Actr oervical cytological 

genes of HPV is associated with ce 

Localities which often rr res « £ 

diSS T ; E Cere; o ore enesis. Co-operation 
the E6 and E7 genes the 

0 between E6 and E7 has b een 

" ItTe E and E 7 open reading fra.es are 
presented that tne . lt of the virus 

solved in the t^ansformin g^ity^ „„, . The se 

(Tanaka et al., J_ e7 t least in 

25 transformation •««*^ interac tion with the 

par t be explained by their p53 and pRb 

oellular tumour suppressor gen p ^ 
105, respectively (Boyer et al., _^ 3045 -3051, 

4620-4624, 1996; Leohner et al. 

30 1992) . 

• i *p d from transfected cells and a 
HPV1S ^ -o ate rom^ ^ 

variety of tumour cell RpVl6 genomes has 

both extrachromosomal and Integra 
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bean analysed in multiple laboratories (see Doorbar JA 
et al., Virology 178:2547262, Bohlfs et al., Virology 
183-331 , 342; Sherman et al.. Int. J- Cancer 
50-3562364). These studies have shown that several 
different alternatively spliced transcripts 
m ay be produced from the E6 and E7 region. In summary, 
there are four major transcripts: one with the whole 
E6/E7 gene area (E6) , one with a loss of a codrng 



10 



15 



20 



25 



30 



with a loss of a coding sequence in a larger part of 
E6 between 226 and 526 (E6*II) and one with the loss 
of the E7 transcript (E6*IH> . However there are 
clearly consensus sequences in the area up to 226 
basepairs in the E6 region. The inventors therefore 
selected the areas between 97 and 226 and between 526 
and 880 as areas to target for diagnostic purposes. 

The oligonucleotides provided by the invention 
ra ay be grouped according to specificity for different 
specific HPV types or groups of HFV types. Sequence 
numbers 1-12 and 126-133 are specific for HPV type 16, 

n 9? are specific for HPV type 18, 
sequence numbers 13-23 are specie 

sequence numbers 24-37 are specific for HPV type 31 
sequence numbers 38-46 are specific for HPV type 33. 
HPV types 16, 18 , 31 and 33 are the major 
cancer-associated HPV types. Sequence numbers 47-55 
are specific for HPV type 35, sequence numbers 56-61 
are specific for HPV type 52, sequence numbers 62-67 
are specific for HPV type 58,. sequence numbers 80-88 
are specific for HPV type 39, sequence numbers 89-103 
are specific for HPV type 45, sequence numbers 4-09 
are specific for HPV type 51, sequence numbers 110-122 
are specific for HPV type 56. Sequence numbers 68-76 
are consensus sequences for group B HPV types (rn 
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a =r,rl 11, Sequence numbers 
particular HPV types 6 and 11) - * Rpv 

„ ' w i« are consensus sequences for group 
77 _ 79 and 125 are con Sequence 
types (including HPV types 18, 39 and ) ^ 

,„ - nd 124 are consensus probe seq 
numbers 123 and 124 consensus for 

group A HPV types. Sequence 123 r consensus 
HPV types 16, 31 and 35; sequence 124 
for HPV types 33, 52 and 58) . 

Ih e oligonucleotide molecules of the invention 
are preferably single stranded tne 

5 incorporate modified ^^J^^L —idus! 
oligonucleotides wherern t phosphod iester 
nucleosides include bonds other than P invention 
v. ^. The oligonucleotide molecules of tn 
bonds. The techniques well known rn 

may - produced accord # ^ 

° i: *« oligonucleotide 

25 — tfd - " fc -„ tLTL^ TofL 

it,, i<=<*s than 55 oaseb ^ 
more typically less tn that the 

avoidance cf doubt it rs hereby state 
language "oligonucleotide composing Hpv 
n - Includes the naturally occurring full 
30 genomes. 

■a « -veral general types of 
Ihe invention provides severa * ^ ^ 

oligonucleotide primers Typical ly, 
HPV-specific sequences lxstea i 
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such oligonucleotides may comprise additional, non-HPV 
sequences, for example sequences which are required 
for an amplification reaction or which facilitate 
detection of the products of the amplification 
reaction. The HPV-specific part of the 
oligonucleotide may consist of one of the sequences 
listed in Table 1 in the absence of any other 
contiguous HPV sequences. However, it will be 
app-reeia-ted— th-at— minor — var±d Lions maybe made to tne 
HPV-specific sequences, for example the addition, 
deletion or substitution of bases, without affecting 
the ability of the oligonucleotide to bind to its 
target sequence and function as a primer or probe to a 
material extent. 

The first type of oligonucleotides are primer 1 
oligonucleotides (also referred to herein as NASBA PI 
primers) , which are oligonucleotides of generally 
approximately 50 bases in length, containing an 
average of about 20 bases at the 3' end that are 
complementary to a region of the target mRNA. 
Oligonucleotides suitable for use as NASBA PI primers 
are denoted "NASBA Pl/PCR" in Table 1. The 5' ends of 
the PI primer oligonucleotides (represented herein in 
general terms as X x ) comprise a promoter sequence that 
is recognized by a specific RNA polymerase. 
Bacteriophage promoters, for example the T7, T3 and 
SP6 promoters, are preferred for use in the 
oligonucleotides of the invention, since they provide 
advantages of high level transcription which is 
dependent only on binding of the appropriate RNA 
polymerase. In a preferred embodiment, the 5' 
terminal sequence of the PI primer oligonucleotides 
may comprise the sequence AAT T C T AAT ACGACT C AC T AT AGGG or 



25 
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the sequence AATTCTAATACGACTCACTATAGGGAGAAGG The: 
sequences contains a T7 propter, including the 

. . . Ha Hnn site for T7 RNA polymerase, 
transcription initiation site 

The HPV -s P ecific sequences - '« £ ^ P1 

5 "NASBA Pl/PCR" are suitable for use in 

primers and standard PGR primers. When these 

eqTences are used as the basis or NASBA PI £-» 
they have the general structure X.-SEQ. wherei ^X 
represent, a sequence comprising a promoter and SEQ 
L0 represents the HPV-specific sequence. The promoter 
LO represe However, when the same 

sequence X, is essential. However, 

j ae ^h«= basis of standard PCK 
sequences are used as the basis 

piimers it is not necessary to include X 
"sequence number" as used in the claims is to 
15 interpreted accordingly. 

For the avoidance of doubt, the phrase 
PI primer comprising sequence number 1" is to be 
interpreted as requiring the presence of an X 
,0 sequence V to the HPV-specific sequence listed as 
20 seguenc the hraS e "a PCR primer 

sequence number 1, whereas ri v „, stable 

^ , ^ -, >• , p f ers to any suitaDie 

comprising sequence number 1 refers 
PCR primer comprising the HPV-specific seguenc- X 
not being an essential feature of a PCR primer. 



30 



not being en ».» deluding sequence 
phrase "an oligonucleotide pri 
number n» is taken to encompass NASBA PI, 



PCR primers 



A second type of oligonucleotide 
invention are NASBA primer 2 oligonucleotides (also 
referred to herein as NASBA P2 primers, which 
generally comprise a sequence of 
bases substantially identical to a region of the 
target mRNA . The oligonucleotide sequences denoted in 
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Table 1 as "NASBA P2/PCR" are suitable for use in both 
NASBA PI primers and standard PCR primers. 

Oligonucleotides intended for use as NASBA P2 
primers may, in a particular but non-limiting 
embodiment, further comprise a sequence of nucleotides 
at the 5' end which is unrelated to the target mRNA 
but which is capable of hybridising to a generic 
detection probe. The detection probe will preferably 
be labelled, for example wj^h_a_flu^r^s^nt^ 



pe iducxxc ^, ^^o- — — i — ■ 

luminescent or enzymatic label. In one embodiment the 
detection probe is labelled with a label that permits 
detection using ECL™ technology, although.it will be 
appreciated that the invention is in no way limited to 
this particular method of detection. In a preferred 
embodiment the 5' end of the primer 2 oligonucleotides 
xuay comprise the sequence GATGCAAGGTCGCATATGAG . This 
sequence is capable of hybridising to a generic ECL- 
probe commercially available from Organon Teknika 
having the following structure: 

Ru(bpy) 3 2+ -GAT GCA AGG TCG CAT ATG AG-3 1 

In a different embodiment the primer 2 
oligonucleotide may incorporate "molecular beacons- 
technology, which is known in the art and described, 
for example, in WO 95/13399 by Tyagi and Kramer, 
Nature Biotechnology. 14: 303-308, 1996, to allow for 
real-time monitoring of the NASBA reaction. 

A third type of oligonucleotide molecules 
provided by the invention are target-specific probe 
oligonucleotides (denoted "probe" in Table 1) . The 
probe oligonucleotides generally comprise a sequence 
of approximately 20-25 bases substantially identical 
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• of the target mRNA, or the complement' 
to a region of the tary as 
tnereof . The probe oligonucleotides may 
target-specific hybridisation probes for dot 
t ne products of a NASBA or PCR - - Xn 
nrnhe oligonucleotides may 
■ connection the probe ony bea ds, to 

«r+ such as paramagnetic beaa&, 
to a solid support, such P fer red 
form a capture probe (see below) In P 

4. thp 5- end of the probe oligonucie 

linkage. 

A fourth type of oligonucleotide molecules 

fourt W tarqet-specific probes 

s provided by the ^"^J^^ZoM ^ * . 
inco rporating -lecul beaco^ ^ ^ 

known xn the art ana 30 3-308, 1996 

M3l _, ire Biotechnology. 14- ^ ^ r 
and Kramer, Nature dx^ 

and in WO 95/13399. 

The term "molecular beacons probes" as used 
h erein is taken to mean molecules having the 
structure : 

25 Xa-armi-target-ariciz-Xj 

. „ et " represents a target-specific sequence 

wherein "target repre nt , £lu orescent 

of nucleotides, »X 2 » and X rep tl . lly 

moi ety and a ^ncher »o et y c£b ^ ^ 

30 or completely quenchxng the ^ ^ 

fl uorescent moiety when the two sent 

c lose proxrmrty and i a stem 
complementary sequences capable 

duplex. 
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The invention provides molecular beacons probes 
incorporating a target-specific sequence comprising 
one of sequence numbers 6, 18, 35, 43, 123, 124 or 
125. 

Suitable pairs of arm, and arm 2 sequences for use 
with these HPV-specific sequences include, but not 
exclusively, the following: 



For use with sequence number 6: 

CGCATG CAT'GCG 

CCAGCT AGCTGG 

CACGC GCGTG 

CGATCG CGATCG 

For use with sequence number 18: 

CGCATG CATGCG 

CCGTCG CGACGG 

CGGACC GGTCCG 

CGATCG CGATCG 

For use with sequence number 35: 

CCGAAGG CCTTCGG 

CCGTCG CGACGG 

CACGTCG CGACGTG 

CGCAGC GCTGCG 

CGATCG CGATCG 

For use with sequence number 43: 

CCAAGC GCTTGG 

CCAAGCG CGCTTGG 

CCCAGC GCTGGG 

CCAAAGC GCTTTGG 

CCTGC GCAGG 
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CGATCG CGATCG 



For use with sequence number 123: 

CGCATG CATGCG 

CCGTCG CGACGG 

CCACCC GGGTGG 

CGATCG CGATCG 

For use with sequence number 124: 

CCAAGC GCTTGG 

CCAAGCC GGCTTGG 

CCAAGCG -GCGTTGG 

CCAGCG CGCTGG 

CGATCG CGATCG 

For use with sequence number 125: 

CCAAGC GCTTGG 

CGCATG CATGCG 

• CCCAGC- GCTGGG 

CGATCG CGATCG 



The use of probe molecules 
secular beacons technolo.y allow, . or - ^ 

m onitorin g of ^^J^^^ bacons 
or RT-PCR reactions. The ., oring of the 

rpal-time monitoriny ^ 
technology allows for real tx 

Toleoolar oeacons ^^J^^ 
co^le-ntary se^enoes ^ ' notation arI% and 
sequ enoe represent^ .erer y^^^ ^ ^ ^ 

arm 2 , whrch are capa prec ise sequences 

f orm a stem duplex ^^J^^ inve ntion, 
of arm, and arm 2 are not material 



except for the requirement that these sequences must 
be capable of forming a stem duplex when the probe is 
not bound to a target HPV sequence. 

Molecular beacons probes also include a 
fluorescent moiety and a quencher moiety, the 
fluorescent and' the quencher moieties being 
represented herein by the notation X 2 and X 3 . As will 

_b^_aF^ciated be the skilled reader^the_f Lluo_rescer 

and quencher moieties are selected such that the 
quencher moiety is capable of substantially or 
completely quenching the fluorescence from the 
fluorescent moiety when the two moieties are in close 
proximity, e.g. when the probe is in the hairpin 
"closed" conformation in the absence of the target 
sequence. Upon binding to the target sequence, the 
fluorescent and quencher moieties are held apart such 
that the fluorescence of the fluorescent moiety is no 
longer quenched. 

Many examples of suitable pairs of 
quencher/fluorescer moieties which may be used in 
accordance with the invention are known in the art 
(see WO 95/13399, Tyagi and Kramer, ibid) . A broad 
range of fluorophores in many different, colours made 
be used, including for example 

5- (2 ' -aminoethyl) aminonaphthalene-l-sulphonic acid 
(EDANS), fluorescein, FAM and Texas Red (see Tyagi, 
Bratu and Kramer, 1998, Nature Biotechnology, 16, 49- 
53. The use of probes labelled with different 
coloured fluorophores enables "multiplex" detection of 
two or more different probes in a single reaction 
vessel. A preferred quencher is 

4-(4'-dimethylaminophenylazo)benzoic acid (DABCYL) , a 



0 
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>5 



non-fluorescent <*^ : ^Z^7^°^ 
-universal' quencher for a wide rang cQvalently 
Ihs f luorescer and ^^X^. either 
attached to the probe in either ^ 
with the £1 — . *J> r near the^ 

^ ~ r ru~i. - — ; r:rr probes 

• *-v^ art A detailed protocol for 
are known in the art. Pitied "Molecular 

sy nthesis is -- d ?:;;;jr/or Oefection o £ Nucleic 
Beacons: Hybridizatio Probe ^ Tyagi ^ ^, 

Acids in Homogenous Solutions 

Department or Molecule Series ^ ^ 

Research Institute, 455 First ^ ^ 

10016; USA, which is available ar _ 

, . _..„ P du or www.molecuJ.ai 
website (at www.phn.nyu.edu o 

beacons . org) • 

suitable combinations of the 

P2 pr imer 1^11^ 
mention may ^ - ^ . HASBA amplif ication 
reliro: ^ primer i and primer ^oligonucleotides 

m ust be capable or priming of ^ Fo r 

double-stranded DNA from a target g 

oligonucleotides must comprise targe P 

= which are complementary to regions 
sequences which are r target mRttA, 

sense and the antisense strand of the 

respectively- 

t the first Phase of the NASBA amplification 
in the first P the primer 1 

cycle, the so-called non y se(rJenc e in 

oligonucleotide anneals to a c P ^ ^ 

the target mRNA and its 3 end 
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action of an RNA-dependent DNA polymerase (e.g. 
reverse transcriptase) to form a first-strand cDNA 
synthesis. The RNA strand of the resulting RNA : DNA 
hybrid is then digested, e.g. by the action of RNaseH, 
to leave a single stranded DNA. The primer 2 
oligonucleotide anneals to a complementary sequence 
towards the 3' end of this single stranded DNA and its 
3' end is extended (by the action of reverse 

j^ranscri^^ 

polymerase is then able to transcribe multiple RNA 
copies from the now transcriptionally active promoter 
sequence within the double-stranded DNA. This RNA 
transcript, which is antisense to the original target 
mRNA, can act as a template for a further round of 
NASBA reactions, with primer 2 annealing to the RNA 
and priming synthesis of the first cDNA strand and 
primer 1 priming synthesis of the second cDNA strand. 
The general principles of the NASBA reaction are well 
known in the art (see Compton, J. Nature. 350: 91-92). 

The target-specific probe oligonucleotides 
described herein may also be attached to a solid 
support, such as magnetic microbeads, and used as 
"capture probes" to immobilise the product of the 
NASBA amplification reaction (a single stranded RNA). 
The target-specific -molecular beacons" probes 
described herein may be used for real-time monitoring 
of the NASBA reaction. 

In a particular embodiment the invention provides 
the oligonucleotide listed in Table 2, these being 
NASBA PI primers and NASBA P2 primers containing the 
sequences listed in Table 1. The NASBA Pi primers 
further include a T7 promoter sequence, the NASBA P2 
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10 



15 



20 



include a sequence for binding of a generxc 

PrimSrS ^ "e (see below) and associated probe 
detection probe (see be > Hpv mRNA by 

molecules for use m the detect x 

NASBA . Th e oligonucleotide, | ^^^ t the 
merely illustrative and xt is not . ^ 

scope of the invention should be Ixmxt 

specific molecules. 

/ Table 2 include the 

Ihe NASBA P2 p-mers , P 2)» ^ X ^ pi 

sequence gatgcaaggtcgcatatgag at the 5 en , 

Rimers (pi, in Table 2 include the seance 

flATTCTAATACGACTCACTATAGGGAGAAGG at the 5 ^ . . 
Oligonucleotides suitable for »" " ^ cQntaln 

Identified by -po'- «- * . P ^/J/T e reas the P X 
HPV sequences from the pcstrve strand, w 

oenerally contain HPV sequences from the 
prrmers generaXXy nucle otide position in 

negative strand, nt relers 
the reievant HPV genomic sequence. 

Table 2-NASBA primer and probe sequences 



25 



30 



p r imer name 
HAe6701p2 



HAe6701pl 
HAe6702p2 



Sequence 



q^TGCAAGGTCGCATATGAGCCACAG^ 



^^^^^^ 

AGAAA 



HPV 
Type 



nt 



16 



16 



16 



116 



368 



116 





Primer name 


Sequence 


HPV 
Type 




H16e6702Bp2 


GAT G C AAGGT CGC AT AT GAG AT AT T AG AAT G T GT G 
TAC 


16 


182 


Hl6e6702Cp2 


GATGCAAGGTCGCATATGAGTTAGAATGTGTGTAC 

ICaC . 


16 


185 


Hl6e6702Dp2 


GATGCAAGGTCGCATATGAGGAATGTGTGTACTGC 
AAb . 


16 


188 


H16e6702Apo 


ACAGTTATGCACAGAGCT 


16 


142 


HI fis»67 02Bno 
Hl6e6702Cpo 


ATATTAGAATGTGTGTAC 
TTAGAATGTGTGTACTGC 


16 
16 
16 


182 
185 
188 


H16e6702Dpo 

_HAe-63-0-l-po 

HAe6702po 


GAATGTGTGTACTGCAAG 

-G-T-T-T-GGT^T-TGGGGA-T-TT-AT-Ge 

TATGACTTTGCTTTTCGGGA 


-t6 

16 


2Jj 
230 


HAe6702mbl 


X 2 -cgcatgTATGACTTTGCTTTTCGGGAcatgcg 
-X, 


16 




HAe6702mb2 


X 2 -ccagctTATGACTTTGCTTTTCGGGAagctgg 
-x, 


16 


O ^ C\ 


HAe6702mb3 




16 


230 


H16e6702mb4 


X 2 -cgatcgTATGACTTTGCTTTTCGGGAcgatcg 


16 


230 


HAe6703p2 


GATGCAAGGTCGCATATGAGCAGAGGAGGAGGATCj 
AAATAGTA 


16 


656 


HAe6703pl 


AATTCTAATACGACTCACTATAGGGAGAAGGGCAC 
AACCGAAGCGTAGAGTCACAC 


16 
16 


741 
687 


HAe6703po 
HAe6704p2 


TGGACAAGGAGAACCGGACAGAGC 
GATGCAAGGTCGCATATGAGCAGAGGAGGAGGATG 

AAATAGA 


16 


656 


HAe6704pl 


AATTC T AAT ACG AC T C ACT ATAGGGAGAAGGGCAC 
AACCGAAGCGTAGAGTCA 


16 
16 


741 
693 


HAe6704po 
Hl8e6701p2 


AGCAGAACCGGACAGAGCCCATTA 
GATGCAAGGTCGCATATGAGACGATGAAATAGATG 

GAGTT 


18 


702 


H18e6701pl 


AAT T C T AAT AC G AC T C AC T AT AGGGAG AAGG C ACG 
G AC AC AC AAAG G AC AG 


18 
18 


869 
748 


H18e6701po 
H18e6702p2 


AGCCGAACCACAACGTCACA 

GATGCAAGGTCGCATATGAGGAAAACGATGAAATA 
GATGGAG 


18 


698 


H18e6702pl 


AAT T C T AAT AC GAC T C AC TAT AG G G AG AAG G AC AC 
CACGGACACACAAAGGACAG 

— , _ 1 •— /M-ii fi nn m r~* 7\ 0 7\ f ■* /\ R 'Pi*— 


18 
18 


869 
752 


H18e6702po 
H18e6702mbl 


GAACCACAACGTCACAOAAl la 
X 2 -cgcatgGAACCACAACGTCACACAATGcatgcg 

-x 3 — 


18 


752 


H18e6702mb2 


X 2 -ccgtcgGAACCACAACGTCACACAATticgacgg 
-X 3 


18 


752 


H18e6702mb3 


Xz-cggaccGAACCACAACGTCACAUAAi^ggtccy 
-X3 


18 


752 


H18e6702mb4 


X 2 - cgatcgGAACCACAACGTCACACAATGcgatcg 


18 


752 



35 



40 



45 



50 



55 
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H31e6704p2 



H31e6704pl 



H31e6704po 



H31e6704mbl 



TGAGCAATT 



^ATTCTAATACGACTCACTATAGGGAGAAGGTGCG 
AAT AT r.TACTTGTGTGCTCT GT 



GGA< 



r a nar. AGAACCGGACACATCCAA_ 



H31e6704mb2 



H31e6704mb3 



X 2 - c c g aaggGGACAAGCAGAACCGbACACATCC 
AArcttCQQ — X3 . 

^^^^Kgcaga^ccggacacatc^ 



Acgacgg 



-x. 



H31e6704mb4 



H31e6704mb5 



X 2 - 

cacgtcg 
cgacgtg -X 3 



ggacaagcagaaccggacacatccaa 



X 2 -cgcagc 
gctgcg -X 3 



GGACAAGCAGAACCGGACACATCCAA 



X 2 -cgatcgGGAi 



CAAGCAGAACCGGACACATCCAA 



|g|§|^CGCATAlG^CTGACCTCCACTGT 




31 
31 



31 
31 



31 



31 
31 



766 

' 68 6 
686 

68 6" 



686 



686 



31 



686 
"617" 



* 
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10 



15 



20 



25 



Primer name 


Sequence 


HPV 
Type 


nt 


H33e6701pl 


AATTCTAATACGACTCACTATAGGGAGAAGGTTGA 
CACATAAACGAACTG 


33 


763 


H33e6701po 


CAGATGGACAAGCACAACC 


33 


694 


H33e6703p2 


GATGCAAGGTCGCATATGAGTCCTGAACCAACTGA 
CCTAT _t 


33 . 


620 


H33e6703pl 


AAT T C T AAT ACG AC T C AC T AT AGG G AG AAG G C CC A 

fP Zi 7\ C T 1 Zi C T C C T C T A T 


33 


807 


H33e6703po 


GGACAAGCACAACCAGCCACAGC 


33 


699 


H33e6703mbl 


X 2 -ccaagcGGACAAGCACAACCAGCCACAGCgct 
tgg -X 3 _ 


33 


699 


H33e6703mb2 


X 2 -ccaagcgGGACAAGCACAACCAGCCACAGC 
cgcttgg -X 3 


33 


699 


H33e6703mb3 


X 2 -cccagcGGACAAGCACAACCAGCCACAGCgct 
ggg -X 3 


33 


699 


H33e6703mb4 


X 2 -ccaaagcGGACAAGCACAACCAGCCACAGCg 
ctttgg -X 3 


33 


699 


H33e6703mb5 


X 2 -cctgcGGACAAGCACAACCAGCCACAGCgcagg 

-x 3 


-J J 


\J Zs 


H33e6703mb6 


X 2 -cgatcgGGACAAGCACAACCAGCCACAGCcga 
teg -X 3 


33 


699 


H33e6702p2 


GATGCAAGGTCGCATATGAGGACCTTTGTGTCCTC 
AAGAA 


33 


431 


H33e6702pl 


AAT TCTAAT AC G AC T C AC TAT AGG GAG AAG GAG G T 
CAGTTGGTTCAGGATA 


33 


618 


H33e6702po 


AGAAACTGCACTGTGACGTGT 


33 


543 


H35e6701p2 


GATGCAAGGTCGCATATGAGATTACAGCGGAGTGA 
GGTAT 


35 


217 


H35e6701pl 


AATTCTAATACGACTCACTATAGGGAGAAGGGTCT 
TTGCTTTTCAACTGGA 


35 


442 


H35e5601po 


ATAGAGAAGGCCAGCCATAT 


35 


270 


H35e6702p2 


GATGCAAGGTCGCATATGAGTCAGAGGAGGAGGAA 
GATACTA 


35 


655 


H35e6702pl 


AATTCTAATACGACTCACTATAGGGAGAAGGGATT 
ATGCTCTCTGTGAACA 


35 


844 


H35e6703p2 


GATGCAAGGTCGCATATGAGCCCGAGGCAACTGAC 
CTATA 


35 


610 


H35e6703pl 


AATT C T AAT AC G AC T C AC TAT AG G G AGAAG GG TC A 
ATGTGTGTGCTCTGTA 


35 


770 


H35e6702po 


GACAAGCAAAACCAGACACCTCCAA 


35 


692 


H35e6703po 


GACAAGCAAAACCAGACACC 


35 


692 


H52e6701p2 


GATGCAAGGTCGCATATGAGTTGTGTGAGGTGCTG 
GAAGAAT 


52 . 


144 


H52e6701pl 


AATTCTAATACGACTCACTATAGGGAGAAGGCCCT 
CTCTTCTAATGTTT 


52 


358 


H52e6701po 


GTGCCTACGCTTTTTATCTA 


52 


296 


H52e6702p2 


GATGCAAGGTCGCATATGAGGTGCCTACGCTTTTT 


52 


296 



r 



30 



35 



40 



45 



50 
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H58e6701pl 



H58e6702p2 



H58e6702pl 



AT illGli^^ 



H58e6701po 



HBe6701p2 



GA 
GAA 



cactttacatactg . . 

"tgaaatgcgtt^tgca 



GCMCGATCTGAGGTATATG_ 



HBe6701pl 



GATGCAAGG 
CAT 



iCTCACTATAGGGAGAAGGTCA 1 : 



AATTCTAATACGA 1 



58 



BUD 



218 
514 



BUD 



BUD 



619 
~5~TT 
"693 




H39e6702p2 
H39e6702pl 



■^^TT^TAATACG^G^CACT^T^GG^AGAAGGCTTG 
GGTTTCTCTTCGTGTTA 



558 
531 



Primer name 


Sequence 


HPV 
Type 


nt 


H39e6703pl 


AATTCTAATACGACTCACTATAGGGAGAAGGGCAC 
ACCACGGACACACAAA 


39 
39 


886 
749 


H39e6703po 
H45e6701p2 


TAGCCAGACGGGATGAACCACAGC 

GAT GC AAGG T C GC AT AT G AG AACC AT T G AACC C AG 

CAGAAA 


45 




H45e6701pl 


AATTCTAATACGACTCACTATAGGGAGAAGGTCTT 
TCTTGCCGTGCCTGGTCA 


45 


527 


H45e6702p2 
H45e6702pl 


GATGCAAGGTCGCATATGAGGAAACCATTGAACCC 
AGCAGAAAA 

AAT T C T AAT ACGAC TC AC TAT AG G GAG AAGG T T G C 
TATACTTGTGTTTCCCTACG 


45 
45 


428 
558 


H45e6701po 
H45e6702po 
H45e6703p2 


GTACCGAGGGCAGTGTAATA 
GGACAAACGAAGATTTCACA 

GATGCAAGGTCGCATATGAGGTTGACCTGTTGTGT 
TACCAGCAAT 


45 
45 
45 


500 
467 

O CQ 


H45e6703pl 


AATTCTAATACGACTCACTATAGGGAGAAGGCACCJ 
ACGGACACACAAAGGACAAG 


45 


boo 


H45e6704p2 • 


GATGCAAGGTCGCATATGAGCTGTTGACCTGTTGT 
GTTACGA 


45 


654 


H45e6704pl 


AATTCTAATACGACTCACTATAGGGAGAAGGCCAC 
GGACACACAAAGGACAAG 


45 


868 


H4 5e67 05d2 


GATGCAAGGTCGCATATGAGGTTGACCTGTTGTGT 
TACGA 


45 


656 


H4 c ie>fi705Dl 

XI " **J w \J I \J *J fc* 

H4 e >p6703e>O 


AAT T C T AAT ACGAC T C AC T AT AGGG AGAAGGACGG 

ACACACAAAGGACAAG 

GAGT CAGAGGAGGAAAACGATG 


45 

45 
45 


868 

686 
696 


H45e6704po 
H45e6705po 
H51e6701p2 


AGGAAAACGATGAAGCAGATGGAGT 
ACAACTACCAGCCCGACGAGCCGAA 
GATGCAAGGTCGCATATGAGGGAGGAGGATGAAGT 

AGATA 


45 
51 


730 
658 


H51e6701pl 


" AATTCTAATACGACTCACTATAGGGAGAAGGGCCC 
ATTAACATCTGCTGTA 


51 


807 


H51e6702p2 


GATGCAAGGTCGCATATGAGAGAGGAGGAGGATGA 
AGTAGATA 


51 


655 


H51e6702pl 
H51e6701po 


" AATTCTAATACGACTCACTATAGGGAGAAGGACGG 

GCAAACCAGGCTTAGT 
GCAGGTGTTCAAGTGTAGTA 


51 
51 


829 
747 


H51e6702po 
H56e6701p2 


TGGCAGTGGAAAGCAGTGGAGACA 

GATGCAAGGTCGCATATGAGTTGGGGTGCTGGAGA 

C AAAC AT C T 


51 
56 


771 


H56e6701pl 


AAT T C T AAT AC G AC TCACTATAGG G AG AAG G T T C A 
TCCTCATCCTCATCCTCTGA 


56 


665 


H56e6702p2 


GATGCAAGGTCGCATATGAGTGGGGTGCTGGAGAC 
AAAC AT C 


56 


520 


H56e6702pl 


AAT T C T AAT AC G AC T CAC TAT AG G GAG AAG UUiTt 
CTCATCCTCATCCTCTGA 


56 


665 


H56e6703p2 


GATGCAAGGTCGCATATGAGTTGGGGTGCTGGAGA 


56 


519 




] 


?ri— er name i 


. " ' p 

Sequence 

r . 


IPV r 
Cype 


it 


30 


< 

H56e6703pl 
H56e6701po 


"7AAACAT 

QATTCTAATACGACTCACTATAGGGAGAAGGCCAC 

AAACTTACACTCACAACA 

AAAGT ACC AACGCT GCAAGACGT 
AGAACTAACACCTCAAACAGAAAT 


56 

56 
56 


764 

581 
610 




H56e6702po 
H56e6703po 
H56e6703pol 
H56e6704p2 


AGTACCAACGCTGCAAGACGTT 

TTGGACAGCTCAGAGGATGAGG 

GATGCAAGGTCGCATATGAGG.A1 111^1 _ 

GTGTG _ — 


-J D 

56 

56 


583 
656 
279 


35 


H56e6704pl 


A AT T CT AAT AC G AC T C AC TAT AGG G AG AAGGG AC A 
TCTGTAGCACCTTATT . 


56 
56 


410 
348 




H5 6e6704po 
HPVAP01A 


GACTATTCAGTGTATGGAGC 
CAACTGAYCTMYACTGTTATGA 


A ^ J- - 
31 35) 






HPVApolAmbl 


X 2 -cgcat gCAACTGAYCTMYACTG 1 1 Al i-AC_ uy uy 
^X 3 


A (16 
31 35) 






HPVApolAmb2 


X a -ccgtcgCAACTGAi^iMiAOiV3i j.rtivan<-y= 
egg -X 3 ___ _ ■ 


A (16 
31 35) 




40 


HPVApolAmb3 


— — ^.-^ -n nmpiwp^MvarTCTTATGAaa 

X I -CCaCCCCaaCT(jAXLlMIHLlVJi iftiurxyy 

q+ qq -X, . 


A (16 
31 35) 






HPVApolAmb4 


X 2 -cgatcgCAACTi_A_i~_mxAi_-.i.t-i i.h.x y<_ 
teg -X 3 - — 


A (16 
31 35) 






HPVAP04A 


GAAMCAACTGACCTAYWC r<_<_ i Al 


A (33 
52 58) 






H P V Air U _ -f_-TlI-> J. 


X,-ccaagcGAAMCAACTGACCTAYWCTGCTATgc 
ttgg -X 3 


A (33 
52 58) 






HPVAPU4AmD_. 


X -ccaagccGAAMCAACTGACCTAYWCTGCTAT 
ggcttgg -Xa ■ 


A (33 
52 58) 




45 


HPVAP04Amb3 


— — ■ n * A ,~.n7\r ,r T i r , _ l cr ,r rAY\/tfCTGCTA 

X 2 -ccaagcgGAAML.AA-.x -Av.oi-iiw-a.-^x.- 
Tcacttqq-Xa __. 


A (33 
52 58) 

■n / "a *3 






HPVAP04Amb4 


" X 2 - ccagcgGAAMCAACTGACCTAYWCTGCTATcg 
CLyy -"-3 . "zr 


A ( -3-3 
52 58) 






HPVAP04Amb5 


~ X 2 -cgatc"gGAAMCAACTGACCTA.WCTGCTATcg 
atcg -X 3 — 


A (33 
52 58) 






HPVCP04 


" AAGACATTATTCAGACTC 


C (18 
45 39) 






HPVCP04Ambl 


' x 2 -ccaagcAAGACATTATTCAGACTCgcttgg X 3 


C (18 
45 39) 




50 


HPVCP04Amb2 


X 2 -cgcatgAAGACATTATTCAGACTCcatgcg X, 


C (18 
45 39) 






HPVCP04Amb3 


X 2 -cccagcAAGACATTATTCAGACTCgctggg-X ; 


, C (18 
45 39) 






HPVCP04Amb4 


X 2 -cgatcgAAGACATTATTCAGACTCcgatcg X 


3 C (18 
45 39) 
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The meaning of X 2 - and -X 3 is defined above, in 
the discussion of "molecular beacons" probe molecules 



10- 



In a further embodiment the invention provides 
the oligonucleotides listed in Table 3, these being 
PCR primers for use in the detection of HPV mRNA by 
RT-PCR. These oligonucleotides are merely 
illustrative and it is not intended that the scope of 
the invention should be limited to these specific 
-mcrl-ecTrreHT 



15 



20 



25 



30 



35 



40 



45 



Primer name 


Sequence 


HPV 
type 


nt 


HAe6701PCR2 


CCACAGGAGCGACCCAGAAAGTTA 


16 


116 


HAe6701PCRl 


ACGGTTTGTTGTATTGCTGTTC 


16 


£R 


HAe6702PCR2 


CCACAGGAGCGACCCAGAAA 


16 


1 -L 0 


HAe6702PCRl 


GGTTTGTTGTATTGCTGTTC 


16 


"3 C Q 
J DO 


HAe6703PCR2 


CAGAGGAGGAGGATGAAATAGTA 


16 


00 0 


HAe6703PCRl 


GCACAACCGAAGCGTAGAGTCACAC 


lb 


~1 A 1 


HAe6704PCR2 


CAGAGGAGGAGGATGAAATAGA 


Id 




HAe6704PCRl 


GCACAACCGAAGCGTAGAGTCA 


16 


1 A 1 


H18e6701PCR2 


ACGATGAAATAGATGGAGTT 


lb 


i n 9 


H18e6701PCRl 


CACGGACACACAAAGGACAG 


18 


a g. q 


H18e6702PCR2 




18 


698 


H18e6702PCRl 


ACACCACGGACACACAAAGGACAG 


18 


869 


H18e6703PCR2 


TTCCGGTTGACCTTCTATGT 


18 


651 


H18e6703PCRl 


GGTCGTCTGCTGAGCTTTCT 


18 


817 


H18e6704PCR2 


GCAAGACATAGAAATAACCTG 


18 


17 9 


H18e6704PCRl 


ACCCAGTGTTAGTTAGTT 


18 


37 9 


H31e6701PCR2 


GGAAATACCCTACGATGAAC 


31 


164 


H31e6701PCRl 


GGACACAACGGTCTTTGACA 


31 


423 


H31e6702PCR2 


GGAAATACCCTACGATGAACTA 


31 


164 


H31e6702PCRl 


CTGGACACAACGGTCTTTGACA 


31 


423 


H31e6703PCR2 


ACTGACCTCCACTGTTATGA 


31 


617 


H31e6703PCRl 


TATCTACTTGTGTGCTCTGT 


31 


766 


H31e6704PCR2 


TGACCTCCACTGTTATGAGCAATT 


31 


619 


H31e6704PCRl 


TGCGAATATCTACTTGTGTGCTCT GT 


31 


•766 


H31e6705PCR2 


ACTGACCTCCACTGTTAT 


31 


617 


H31e6705PCRl 


CACGATTCCAAATGAGCCCAT 


31 


809 


H33e6701PCR2 


TATCCTGAACCAACTGACCTAT 


33 


618 


H33e6701PCRl 


TTGACACATAAACGAACTG 


33 


763 


H33e6703PCR2 


TCCTGAACCAACTGACCTAT 


33 


620 


H33e6703PCRl 


CCCATAAGTAGTTGCTGTAT 


33 


807 


H33e6702PCR2 


GACCTTTGTGTCCTCAAGAA 


33 


431 


H33e6702PCRl 


AGGTCAGTTGGTTCAGGATA 


33 


618 


H35e6701PCR2 


ATTACAGCGGAGTGAGGTAT 


35 


217 


H35e6701PCRl 


GTCTTTGCTTTTCAACTGGA 


35 


442 


H35e6702PCR2 


TCAGAGGAGGAGGAAGATACTA 


35 


655 
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10 



15 



20 



25 



30 



35 



40 



45 



Primer name 



H35e6702PCRl 



Sequence 



^Fta^gctctctgtgarca_ 



nt 



844 



H35e6703PCR2 



H35e 6703 PCRl 
H52e( 



H52e6701PCRl 



H52e6702PCR2 



H52e6702PCRl 



H58e6701PCR2 



H58e6701PCRl 



iTCAATGTGTGTGCTCTGTK 

TrcaftGTGCTGGAAGAAT_ 



35 
35 
52 



TTGTG' 



77vrr?!T CTTCTftRTGTTT 



CTGCCTACGCTfTTTATCTA 



GGGGT 



r^CAACACTCTGAACA_ 



^fcAGGCGfTG^ACATC_ 



H58e6702PCR2 



■agx^tcgtaagcacact_ 

"rr.TGTGCATGAAATCG^ 



H58e6702PCRl 



HBe6701PCR2 
HBe6701PCRi 



HBe67 02PCR2 



HBe6702PCRl 



HBe6703PCR2 



AGCACACTTT^MACTG_ 



TACA^GCTGGACAACAT_ 



TCATCTTCTGAGCTGTCT 



TACAC 



TGCTGGACA^CATGCA_ 



GTCACATCCAC^C^AGGTCA_ 
-^GACCTGTTGCTGTG^GTGA_ 



HBe6703PCRl 



HCe6701PCR2 



HCe67 01PCRl 



H39e6701PCR2 



TA CCTG^^TCCGCCAT_ 
CATGCCATAAATGTATAGA 



CA< 



CCGCAGGCACCTTATTAA 



H39e6701PCRl 



H39e6702PCR2 



H39e6702PCRl 



H39e6703PCR2 



H39e6703PCRl 
H45e6701PCR^" 



GCAG^GACCACTMAGCAAA_ 
ACACCGAGTCCGMT^A_ 



^?^5tcggactcggtgt__ 



-C?TGGGTTTCTCTTCGTCTTA_ 



H45e6701PCRl 



H45e6702PCR2 



iAAAT^MG^CCGACCA_ 
GCAC^^GG^^A^^__ 

"aac'cat tgaacccagcagaaa_ 



H45e6703PCR2 _G 



H45e6704PCRl 



H51e6701PCRl 



gttgacctcttgtgttacga_ 



H51e6702PCRl 



H5 6e 67 0 3 PQR2___ 



H56e6704PCR2 



H56e6704PCRl 



-^r^rrcr.TGGAGACAAACATC 



■~Zr03^1 1 CCAeAAACTTACACTCACAACA. 

gKTTTTCCTfATGCA^GT^ 



GATT1 

T^nTPTRTAGCftCCTTATT 



_52_ 
52 
52 
_58_ 
58 



296 



_301 
173_ 
291 



_58 

58 

B( H)__J_619_ 
514 
_693_ 
693 
832 
295 



B(1D 
B(1D 
B(1D 
B(1D 



408 



210 
344 
344 



527 
428 



45 



558_ 
656 
868 
654 



656 



45 



51 



56 



519 
665 



410 



m 
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Primer-pairs and primer-pro be sets 

The invention further provides primer-pairs and 
primer/probe sets for use in the detection of HPV E6 
transcripts . 

A "primer-pair" is taken to mean two primers 
which may be used in combination for amplification of 
a portion of an HPV E6 transcript, for example by 
NASBA or RT-PCR. The individual oligonucleotide 



-pr±nters-T!iaKing up the primer-pair may be supplied 
separately, e.g. in separate containers. A 
primer-pair may also be supplied as a homogenous 
mixture of the two primers, this mixture may include 
additional reagents required for the amplification 
reaction, as discussed below. 

A "primer/probe set" is taken to mean a set of 
oligonucleotides comprising a primer-pair, as defined 
above, and at least one oligonucleotide probe which is 
suitable for use in detection of an amplification 
product generated by use of the primer-pair. The 
individual oligonucleotides making up the primer/probe 
set may be supplied separately, e.g. in separate 
containers or as a homogenous mixture. 

In this context "primer" is taken to encompass 
primers suitable for use in PCR and primers suitable 
for use in NASBA. 

The term "probe" may encompass any of the probe 
types described herein, including molecular beacons 
probes suitable for use in real-time NASBA .(see below) 
and capture probes for immobilisation of NASBA 
amplification products. 

Specific primer-pairs provided by the invention 
are given below, together with suitable probes which 
may be used in the detection of amplification products 



# 
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generated using the primer-pair. In P" fe "^ 
genei.au. , , r j below may 

e^odiments, the P^*"^" prlme r or 

mtacmda PI primer and a NAbBB. ^ 
^0*7^- The most preferred specific primer 
two PCR prrmers. ^ names glven 

combinations are listed, using intended to 

in Tables 2 and 3. However, it is not i 
limit the scope of the invention to these part 
combinations: 

■ _ — J Drobes for use in the detection 
Primer-pairs and probes ro 

of mRNA transcripts from the E6 gene of HPV 16. 

(1) an oligonucleotide primer, comprising sequence 
\ i nd an oligonucleotide primer comprising 
number 1 and an olxg probe compr ising 

sequence number 2, ongunu 
sequence number 5. 

HaofiTOlul and HAe6701p2 
Preferred NASBA primers: HAe6701p± an c „ nnprR? 
Preferr rimers . HAe67 01PCRl and HAe67 01PCR2 

Preferred PCR primers, 

(2) an oligonucleotide primer comprising sequence 

v. \ an oligonucleotide primer comprising 

ClLe nler P olynucleotide probe comprising 
sequence number 6. 

^ „«BS orimers: HAe6702pl and HAe6702p2 
Preferred NASBA prime and - HA.6702PCR2 

Preferred PCR primers. HAe b/u^r 

, 3) an oligonucleotide primer comprising sequence 

, ° J d an oligonucleotide primer comprising 
number 7 and an ol g e be compr ising 

sequence number 8, oxiyuuu 
sequence number 9. 

f „H NASBA primers: HAe6703pl and HAe6703p2 
referred PCR PrtLrs: HAe 6 703PCRl and HAe 6 703PCR2 
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(4) an oligonucleotide primer comprising sequence 
number 10 and an oligonucleotide primer comprising 
sequence number 11; oligonucleotide probe comprising 
sequence number 12 . 

Preferred NASBA primers: HAe6704pl and HAe6704p2 
Preferred PCR primers: HAe6704PCRl and HAe6704PCR2 

(5) an oligonucleotide primer comprising one of 
^^rc^mmers-rZb r TTT, I2T8 or and an 

oligonucleotide primer comprising sequence number 1 or 
sequence number 3 . 

(6) an oligonucleotide primer comprising sequence 
number 2 or sequence number 4 and an oligonucleotide 
primer comprising one of sequence numbers 130, 131, 

132 or 133. 

Primer-pairs for use in the detection of mRNA 
transcripts from the E6 gene of HPV 18: 

(7) an oligonucleotide primer comprising sequence 
number 13 and an oligonucleotide primer comprising 
sequence number 14; oligonucleotide probe comprising 
sequence number 15 . 

Preferred NASBA primers: Hl8e6701pl and- H18e6701p2 
Preferred PCR primers: H18e6701PCRl and Hl8e6701PCR2 

(8) ' an oligonucleotide primer comprising sequence 
number 16 and an oligonucleotide primer comprising 
sequence number 17; oligonucleotide probe comprising 
sequence number 18 . 

Preferred NASBA primers: H18e6702pl and Hl8e6702p2 
Preferred PCR primers: H18e6702PCRl and H18e6702PCR2 



(91 an oligonucleotide primer comprising sequence 
n le/l9 ana an oligonucleotide primer comprrsrng 
sequence number 20. 

HiRe6703pl and Hl8e6703p2 
Preferred NASBA prrmers^ ^ H18e 6703PCR2 

Preferred PCR primers: H1836703PCKr 

,10, an oligonucleotide primer comprising sequence 
I ,1 and an oligonucleotide primer comprrsrng 
Cence nulr 'oligonucleotide prohe comprrsrng 

sequence number 23. 

• Hl8e6704pl and Hl8e6704p2 

Preferred NASBA prrme ^ H18e670 P H18e6704PC R2 ■ 

Preferred PCR primers: H18e67 04FtK 

f„v „se in the detection of mRNA 
Primer-parrs for use rn 

transcripts from the E6 gene of HPV 31. _ 

an oligonucleotide ^J^IZ^Z 

— - an 2 ° 5 Tig u 1 o prohe comprising 

sequence number 25, oxxgonuo 

sequence number 26. 

= • fnie6701pl and H31e6701p2 
Preferred NASBA prrm Ml 7 P H3ie6701pcR2 

Preferred PCR primers. H31eb/ur 

,12, an oligonucleotide primer comprising sequence 
,12) an olrgo tide primer comprrsrng 

number 27 and an olrgo probe compr ising 

sequence number 28, oixgonu 
sequence number 29. 

=• H^le6702pl and H31e6702p2 
Preferred NASBA P^"^^ and H3136702PCR2 
Preferred PCR primers. Hiieb/u 

lonHde primer comprising sequence 
(13) an oligonucleotide comprising 
number 30 and an oligonucleotide prxm 
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sequence number 31; oligonucleotide probe comprising 
sequence number 32 . 

Preferred NASBA primers: H31e6703pl and H31e6703p2 
Preferred PGR primers: H31e6703PCRl and H31e6703PCR2 

(14) an oligonucleotide primer comprising sequence 
number 33 and an oligonucleotide primer comprising 
sequence number 34; oligonucleotide probe comprising 
sequence number 35 



Preferred NASBA primers: H31e6704pl and H31e6704p2 
Preferred PGR primers: H31e6704PCRl and H312e6704PCR2 

(15) an oligonucleotide primer comprising sequence 
number 36 and an oligonucleotide primer comprising 
sequence number 37; 

Preferred NASBA primers: H31e6705pl and H31e6705p2 
Preferred PGR primers: H31e6705PCRl and H31e6705PCR2 

Primer-pairs for use in the detection of mRNA 
transcripts from the E6 gene of HPV 33: 

(16) an oligonucleotide primer comprising sequence 
number 38 and an oligonucleotide primer comprising 
sequence number 39; oligonucleotide probe comprising 
sequence number 40.. 

Preferred NASBA primers: H33e6701pl and H33e6701 P 2 
Preferred PCR primers: H33e6701PCRl and H33e6701PCR2 

(17) an oligonucleotide primer comprising sequence 
number 41 and an oligonucleotide primer comprising 
sequence number 42; oligonucleotide probe comprising 
sequence number 43. 
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• H33e6703pl and H33e6703p2 
referred NASBA ^"^^ and H33e6703PCR2 
Preferred PCR prxmers. H33eb/u 

leotide primer comprising sequence 
(18) an oligonucleotxde P comprising 

number 44 and an o^ onucle0 ^^.^ probe comprising 
sequence number 45; oligonucleotxde pr 

sequence number 46. 

. „. H 33e6702pl and H33e6702p2 
Preferred NASBA P™^^^^ and H33e6702PCR2 
Preferred PCR prxmers. H3ieb 

• nairs for use in the detection of mRNA 
Prxmer-paxrs for 

transcripts from the E6 gene 

n +■ ' Hp> orimer comprising sequence 
(19 , an oligonucleotxde prxme comprising 

number 47 and an ol^olec^^ probe comprising 
sequence number 48; olxgonucleotxde p 
sequence number 53. 

H35e6701pl and H35e6701p2 
Preferred NASBA prxmers and H35 e6701PCR2 
Preferred PCR prxmers. H3beb/ 

(20) an oU 5 o—. P----- 

— " 1^1^^ pr- cousin, 
sequence number 50, oxx 9 

sequence number 54. 

• ... H35e6702 P l and H35e6702p2 
Preferred NASBA prxmers ^ * 35 ^ H35e6702PC R2 

Preferred PCR prxmers: H35eb/u 

' ' (21) an ou^oa, ^JST-^SS 

sequence number 52, oxxgo 
sequence number 55 



35 



H35e6703pl and H35e6703p2 
Preferred NASBA P'™"^^ and H35e6703PCR2 
Preferred PCR prxmers. H35eb/u 
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Primer-pairs for use in the detection of mRNA 
transcripts from the E6 gene of HPV 52: 

(22) an oligonucleotide primer comprising sequence 
number 56 and an oligonucleotide primer comprising 
sequence number 57; oligonucleotide probe comprising 
sequence number 58. 



Preferred NASBA primers: H52e6701pl and H52e6701 P 2 



(23) an oligonucleotide primer comprising sequence 
number 59 and an oligonucleotide primer comprising 
sequence number 60; oligonucleotide probe comprising 
sequence number 61. 

Preferred NASBA primers: H52e6702pl and H52e6702p2 
Preferred PCR primers: H52e6702PCRl and H52e6702PCR2 

Primer-pairs for use in the detection of mRNA 
transcripts from the E6 gene of HPV 58: 

(24) an oligonucleotide primer comprising sequence 
number 62 and an oligonucleotide primer comprising 
sequence number 63; oligonucleotide probe comprising 
sequence number 66. 

Preferred NASBA primers: H58e6701pl and H58e6701p2 
Preferred PCR primers: H58e6701PCRl and H58e6701PCR2 

(25) an oligonucleotide primer comprising sequence 
number 64 and an oligonucleotide primer comprising 
sequence number 65; oligonucleotide probe comprising 
sequence number 67 . 

Preferred NASBA primers: H58e6702pl and H58e6702p2 
Preferred PCR primers: H58e6702PCRl and H58e6702PCR2 
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Prin er- P airs for use in the detection or ^ 

(26) an oUsonucieotide P---'^:, 

5 -~ ^^Jlof-TZ nu^tiae pro.e cousin, 
sequence number ° ixy 

sequence number 108. 

o. H51e6701pl and H51e6701p2 
referred NASBA and H 51e6701PCR2 

10 Preferred PCR prxmers. H5leb/ 

„Hrf P orimer comprising sequence 
(27) an oligonucleotxde P r ^ e * comprising 

nuro ber 106 and an o^^^*™^ comprising 

v.= v- i m - oliqonucleotxae piuuc 
sequence number 1U / , 

15 sequence number 109. 

«m^6702pl and H51e6702p2 
Pref erred NASBA P"-"^^ and H 51e6702PCR2 
Preferred PCR primers . H5leb/u 

• for use in the detection of mRNA 
20 Primer-paxrs for use xn 

orimer comprising sequence 

(28) an ^^^ZZ^ ^ X 
■ nuKfcer 1X0 profe comprisin, 

25 sequence number 111, oli y 
sequence number 116- 

. HS6e6701pl and H56e6701p2 
Ptef erred NASBA P^"^^ and H 56e 6 701PCR2 
Preferred PCR prxmers. Hbbeb/u 

30 (29) an .^nucleotide 

— « 112 r ^roT/o ucleotide prooe co.prisin, 
sequence number 113, olxgon 

sequence number 117. 

35 . H56e6702pl and H56e6702p2 

Pref erred NASBA pr*« P ^ H56e6 , 02pcR2 
Preferred PCR primers. H5beo/ 



(30) an oligonucleotide primer comprising sequence 
number 114 and an oligonucleotide primer comprising 
sequence number 115; oligonucleotide probe comprising 
sequence number 118 or sequence number 119. 

Preferred NASBA primers: H56e6703pl and H56e6703p2 
Preferred PCR primers: H56e6703PCRl and H56e6703PCR2 



(31) an oligonucleotide primer comprising sequence 



-rminber-HI^0-W^ comprising 
sequence number 121; oligonucleotide probe comprising 
sequence number 122. 

Preferred NASBA primers: H56e6704pl and H56e6704p2 
Preferred PCR primers: H56e6704PCRl and H56e6704PCR2 

Primer-pairs for use in the detection of mRNA 
transcripts from the E6 gene of HPV 39: 

(32) an oligonucleotide primer comprising sequence 
number 80 and an oligonucleotide primer comprising 
sequence number 81; oligonucleotide probe comprising 
sequence number 82. 

Preferred NASBA primers: H39e6701pl and H39e6701p2 
Preferred PCR primers: H39e6701PCRl and H39e6701PCR2 

(33) an oligonucleotide primer comprising- sequence 
number 83 and an oligonucleotide primer comprising 
sequence number 84; oligonucleotide probe comprising 
sequence number 85. 

Preferred NASBA primers: H39e6702pl and H39e6702 P 2 
Preferred PCR primers: H39e6702PCRl and H39e6702PCR2 

(34) an oligonucleotide primer comprising sequence 
number 8 6 and an oligonucleotide primer comprising 
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hK 87 . oligonucleotide probe comprising 
sequence number 8/, oj-xy 

sequence number 88. 

■ H39e6703pl and H39e6703p2 

Preferred NASBA P*sJ ^ H39e6703 PCR2 

Preferred PCR prxmers: H39eb/u 

■ -For use in the detection of mRNA 
Primer-pairs for use m 

transcripts from the E6 gene of HPV 
(35) a n oli.onucleotide P^^J^Z 

— ' " ^^^^^ — ^ 
sequence number 90, 

sequence number 93. 

o. H45e6701pl and H45e6701p2 
Preferred NASBA ^ and 

Preferred PCR primers: H45efo/ux 

n nrimer comprising sequence 

,36) an ° ll ^ nucl °f ^^ i<te Prl-= comprise 
nunb er 91 an. an o probe comprising 

sequence number 92, ony 
sequence number 94. 

H4Se6702pl and H45e6702p2 
Preferred NASBA P^"^^ and H 4 5 e6702PCR2 
Preferred PCR primers. H4Seo- 

, 37J an oligonucleotide — 

sequence number 96, oiigor 
sequence number 101. 

H45e6703pl and H45e6703p2 
Preferred NASBA primers H^ 67 ° P and H45e670 3PCK2 
Preferred PCR primers: H45e6703PC 

, ■ ,cleotide primer comprising sequence 
(38) an oligonucleotide P comprising 
5 number 97 and an oligonucleotid pr ising 
sequence number 98; oligonucleotide pro 
sequence number 102. 



# 
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Preferred NASBA primers: H45e6704pl and H45e6704p2 
Preferred PCR primers: H45e6704PCRl and H45e6704PCR2 

(39) an oligonucleotide primer comprising sequence 
number 99 and an oligonucleotide primer comprising 
sequence number 100; oligonucleotide probe comprising 
sequence number 103. 

Preferred NASBA primers: H45e6705pl and H45e6705p2 



Primer-pairs for use in the detection of mRNA 
transcripts from the E6 gene of group B HPV: 

(40) an oligonucleotide primer comprising sequence 
number 68 and an oligonucleotide primer comprising 
sequence number 69; oligonucleotide probe comprising 
sequence number 72. 

Preferred NASBA primers: HBe6701pl and HBe6701p2 
Preferred PCR primers: HBe6701PCRl and HBe6701PCR2 

(41) an oligonucleotide primer comprising sequence 
number 70 and an oligonucleotide primer comprising 
sequence number 71; oligonucleotide probe comprising 
sequence number 73. 

Preferred NASBA primers: HBe6702pl and HBe6702p2 
Preferred PCR primers: HBe6702PCRl and HBe6702PCR2 

(42) an oligonucleotide primer comprising sequence 
number 7 4 and an oligonucleotide primer comprising 
sequence number 75; oligonucleotide probe comprising 
sequence number 76. 

Preferred NASBA primers: HBe6703pl and HBe6703p2 
Preferred PCR primers: HBe6703PCRl and HBe6703PCR2 



* 
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Primer-pair for use in the detection of mRNA 
transcripts from the E6 gene of group C HPV: 

(43) an oligonucleotide primer comprising sequence 
number 77 and an oligonucleotide primer comprising 
sequence number 78; oligonucleotide probe comprising 
sequence number 79. 

Preferred NASBA primers: HCe6701pl and HCe6701p2 
Preferred PCR primers: HCe6701PCRl and HCe6701PCR2 

Methods of detec ting HPV 

In a further aspect the invention provides a 
method for detecting HPV mRNA in a test sample 
suspected of containing HPV which comprises performing 
an amplification reaction on the test sample to 
amplify a portion of the mRNA transcribed from the E6 
gene of HPV, wherein the amplification reaction is 
performed using one of the primer-pairs provided by 
the invention, as defined above. 

Preferred amplification techniques which may be 
used to amplify a portion of the E6 mRNA are RT-PCR or 
NASBA. 

The "test sample suspected of containing HPV" 
will most commonly be a clinical sample-, for example a 
cervical scraping in the cervical screening field. 
The amplification reaction will preferably be earned 
out on a preparation of nucleic acid isolated from the 
test sample. The preparation of nucleic acid must 
include mRNA, however it need not be a preparation of 
purified poly A+ mRNA and preparations of total RNA or 
crude preparations of total nucleic acid containing 
both RNA and genomic DNA are also suitable as starting 
material for a NASBA reaction. Essentially any 
technique known in the art for the isolation of a 
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preparation of nucleic acid including mRNA may be used 
to isolate nucleic acid from the test sample. A 
preferred technique is the "Boom" isolation method 
described in US-A-5, 234, 809 and EP-B-0389, 063 . This 
5 method, which can be used to isolate a nucleic acid 
preparation containing both RNA and DNA, is based on 
the nucleic acid binding properties of silicon dioxide 
particles in the presence of the chaotropic agent 
guanidine thiocyanate (GuSCN) . 

Methods for the detection of HPV in a test sample 
using the NASBA technique will generally, comprise the 

following steps: 

(a) assembling a reaction medium comprising a 
15 primer-pair according to the invention, an RNA 

directed DNA polymerase, a ribonuclease that 
hydrolyses the RNA strand of an RNA- DNA hybrid without 
hydrolysing single or double stranded RNA or DNA, an 
RNA polymerase that recognises said promoter, and 
20 ribonucleoside and deoxyribonucleoside triphosphates; 

(b) incubating said reaction medium with a 
preparation of nucleic acid isolated from a test 
sample suspected of containing HPV under reaction 
conditions which permit a NASBA amplification 

25 reaction; and 

(c) detecting and/or quantitatively measuring 
any HPV-specific product of the NASBA amplification 
reaction. 

30 Detection of the specific product (s) of the NASBA 

reaction (i.e. sense and/or antisense copies of the 
target RNA) may be carried out in a number of 
different ways. In one approach the NASBA product (s) 
may be detected with the use of an HPV-specific 

35 hybridisation probe capable of specifically annealing 
to the NASBA product. The hybridisation probe may be 
attached to a revealing label, for example a 
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fluorescent, luminescent, radioactive or 
chemi luminescent compound or an enzyme label or any 
other type of label known to those of ordinary skill 
in the art. The precise nature of the label is not 
critical, but it should be capable of producing a 
signal detectable by external means, either by itself 
or in conjunction with one or more additional 
substances (e.g. the substrate for an enzyme). 

Also within the scope of the invention is so- 
called "real-time NASBA" which allows continuous 
monitoring of the formation of the product of the 
NASBA reaction over the course of the reaction. In a 
preferred embodiment this may be achieved using a 
"molecular beacons" probe comprising an HPV-specific 
sequence capable of annealing to the NASBA product, a 
stem-duplex forming oligonucleotide sequence and a 
pair of fluorescer/quencher moieties, as known in the 
art described herein. If the molecular beacons probe 
is added to the reaction mixture prior to 
amplification it may be possible to monitor the 
formation of the NASBA product in real-time (Leone et 
al. r Nucleic Acids Research, 1998, Vol 26, 2150-2155). 

In a further approach, the molecular beacons 
technology may be incorporated into the primer 2 
oligonucleotide allowing real-time monitoring of the 
NASBA reaction without the need for a separate 
hybridisation probe. 

In a still further approach the products of the 
NASBA reaction may be monitored using a generic 
labelled detection probe which hybridises to a 
nucleotide sequence in the 5' terminus of the primer 2 
oligonucleotide. This is equivalent to the 
"NucliSens 1 "" detection system supplied by Organon 
Teknika. In this system specif icity for NASBA 
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products derived from the target HPV mRNA may be 
conferred by using HPV-specific capture probes 
comprising probe oligonucleotides as described herein 
attached to a solid support such as a magnetic 
5 microbead. Most preferably the generic labelled 

detection probe is the ECL™ detection probe supplied 
by Organon Teknika. NASBA amplicons are hybridized to 
the HPV-specific capture probes and the generic ECL 

probe (via a complementary sequenc e on primer 2) . 

TO Followxng hyb ridization the bead/amplicon/ECL probe 

complexes may be captured at the magnet electrode of 
an automatic ECL reader (e.g. the NucliSens™ reader 
supplied by Organon Teknika. Subsequently, a voltage 
pulse triggers the ECL™ reaction. 

15 

Also provided by the invention are reagent kits 
for use in the detection of HPV by NASBA, the kits 
comprising a primer-pair cocktail according to the 
invention. The reagent kits may further comprise a 

20 mixture of enzymes required for the NASBA reaction, 
specifically an enzyme mixture containing an RNA 
directed DNA polymerase (e.g. a reverse 
transcriptase), a ribonuclease that hydrolyses the RNA 
strand of an RNA- DNA hybrid without hydrolysing single 

25 or double stranded RNA or DNA (e.g. RNaseH) and an RNA 
polymerase. The RNA polymerase should be one which 
recognises the promoter sequence present in the 5' 
terminal region of the NASBA Pi primer 
oligonucleotides in the oligonucleotide primer sets 

30 supplied in the reagent kit. The kit may also 

comprise a supply of NASBA buffer containing the 
ribonucleosides and deoxyribonucleosides required for 
RNA and DNA synthesis. The composition of a standard 
NASBA reaction buffer will be well known to those 

35 skilled in the art. 
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10 



15 



20 



25 



In certain — r :: , f: z probe 

contain one or -» ^ - P ^ suppQrt as 

° li90nU b /above for ilbilising the products of a 
described above, tor ^ £urther 

sp eci£io NASBA reaction . The *it J 
contain labelled ge neric dete ction P _ 
Advantageously, the detection P v 
seguence of nucleotides complementary ^ ^ ^ 

rprrugirieotides present in the reagent Kit. 

In st ill further "^SS 

contain one ^^^Z^^ « - 
to the invention. The ^ ^ 

applied as a ^"^^ers and molecular beacons 
Alternatively, the NASBA mixtur e. Such 

probe may be '^"^^^ P2 priors and 
a fixture including the NASBA for use 

also a molecule ■ -~ - - ; ASBA arapl ification 
in -real-time NASBA, wh tion pro duot are 

reaction and detection of - ^ tion 7esse l. 

performed simultaneously in a single 

• n he further understood with 
The invention will be furtn Exa mple: 
reference to the following, non-limiting, 

BUBPisa^EealriifflS-HaSBA clini£B ^ aiffiE lea 

MA/DNA extraction. Since RN ^ ^ ^ 

the 5M guanidine £ L> extraction 

rnr ol 2 rtirr h r-,- „. stored at 

- _ 16 7°C and the rest stored at -70°C 
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RNA and DNA were automatically isolated according to 
the "Booms" isolation method from Organon Teknika 
(Organon Teknika B.V., Boselind 15, P.O. Box 84, 5280 
AB Baxtel, The Netherlands; now Biomerieux, 69280 
Marcy l'Etoile, France). 

The following procedure was carried out using reagents 
from the Nuclisens™ Basic Kit, supplied by Organon 
Teknika. Procedure for n=10 samples :- 



1. Prepare enzyme solution. 

Add 55 £tl of enzyme diluent (from Nuclisens™ Basic 
Kit; contains sorbitol in aqueous solution) to each of 
3 lyophilized enzyme spheres (from Nuclisens™ Basic 

15 Kit; contains AMV-RT, RNase H, T7 RNA polymerase and 
BSA) . Leave this enzyme solution at least for 20 
minutes at room temperature. Gather the enzyme 
solutions in one tube, mix well by flicking the tube 
with your finger, spin down briefly and use within 1 

20 hour. Final concentrations in the enzyme mix are 375 
mM sorbitol, 2.5 pg BSA, 0.08 U RNase H, 32 U T7 RNA 
polymerase and 6.4 U AMV-reverse transcriptase. 

2. Prepare reagent sphere/KCl solution. 

25 For 10 samples: add 80 fil reagent sphere diluent (from 
Nuclisens™ Basic Kit; contains Tris/HCl (pH 8.5), 45% 
DMSO) to the lyophilized reagent sphere" (from 
Nuclisens™ Basic Kit; contains nucleotides, 
dithiotreitol and MgCl 2 ) and immediately vortex well. 

30 Do this with 3 reagent spheres and mix the solutions 
in one tube. 

Add 3 Ml NASBA water- (from Nuclisens™ Basic Kit) to 
the reconstituted reagent sphere solution and mix 
35 well. 
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« , f KC1 stock solution (from Nuclisens- Basic 
resu lt in NASBA reactions with ^ ^ 

, „_„ n 5 mM GTP, and 0 . b nui xo.r, 
MP , UTP and CT IS* ^ ^ m Tris _ Hcl 

dithiotreitol, /u mu r 
(pH 8.5). 

10 3 Prepare primer/probe solution containing target- 
specific primers and molecule, ^ jS"^- -gent 
F or each target reaction transfer M ^ 

tube. Add 2b w y =4 .^ OT1 Q f -0.1-0.5 juM 

s oluticn (to give final concen Nation °f 0 
each of the sense and antisense prrmer nd 
pm ol molecular beacon probe per reaction) . 
by vortexing. Do not centrifuge. 

in case less than 10 target RNA amplifications are 
In case i« table below for the 

being performed refer to the table b 
appropriate amounts of reagent sphere so 
KCl/water solution and prrmers to be used. 
. solutions should be used within 30 mrnutes after 
25 preparation. 



15 



20 



Reactions (n) 



Reagent sphere 
solution 



KCl/water 



Primer mix 



10 
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4. Addition of samples 

For each target RNA reaction: 

In a 96 well raicrotiter plate pipette 10 (J.1 of the 
primer /probe solution (prepared in step 3) into each 
of 10 wells. Add 5 //I nucleic acid extract to each 
well. Incubate the microtiter plate for 4 minutes at 
65 ± 1 °C. Cool to at 41 ± 0.5 °C for 4 minutes. 
Then to each well add 5 pi enzyme solution. 
Immediately place the microtiter plate in a 



ftttore sueuL deLeuLl^J i T -^hratTqniBnt- ie.g. bluulisens- 

EasyQ Analyzer) and start the amplification. 
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10 



15 



. 25 



detection of -* r: -- g r: 1 r ti :: 

human papillomavirus, the 

any one of sequence numbers 1-133. 

o An oligonucleotide primer for use in the 

human papillomavirus, the o±xg 
selected from: 

numbers 2, 4, 8, 11, 14, ^ 69# 71 , 

r- r,:n.: '."'."',r ... ... - - - 

m, »». >«•.'" « 

74, 77, 80, 83, 86, 89, 91. 95, 97 
m, 114, 120, 103, 131, 132 or 133, 

■ ^nn one of sequence numbers 
(1U) . PCR pri^r comp- .xn , ne ^ ^ ^ ^ 

1, 3, 7, 10, 13, ' 64 , 68, 70, 74, 77, 

41f 44 , 47, 49, 51 , 5 - 2 ^ ^ ^ 

80 , 83, 86, 89 »- »■ «' 22 , 25 , 28 , 31, 34, 

Si"-^'- - - - or 



20 36 
74 



30 75 
11 
133 



35 



, 4--h« nrimer according to claim 
-3 An oligonucleotide primer 

NASBA PI primer having the sequence 
2 which is a NASBA Pi P* wh erein SEQ 



14, 17, 20, 22, 25, 28, 31, 34, 37, 39, 42, 45, 48, 

50, 52, 57, 60, 63, 65, 69, 71, 75, 78, 81, 84 87, 90, 

92, 96, 98, 100, 105, 107, 111, 113, 115, 121, 126, 
127, 128 or 129. 

4. An oligonucleotide primer according to claim 
2 which is a NASBA P2 primer having the sequence 
GATGCAAGGTCGCATATGAG- SEQ wherein SEQ represents any 
one of sequence numbers 1, 3, 7, 10, 13, 16, 19, 21, 

2+7-277-1 307-337-3^7-31^^ 56 ' 59 ' 

62, 64, 68, 70, 74, 77, 80, 83, 86, 89, 91, 95, 97, 
99, 104, 106, 110, 112, 114, 120, 130, 131, 132 or 
133. 

5. An oligonucleotide probe for use in the 
detection of mRNA transcribed from the E6 gene of a 
human papillomavirus comprising one of sequence 
numbers: 5, 6, 9, 12, 15, 18, 23, 26, 29, 32, 35, 40, 
43, 46, 53, 54, 55, 58, 61, 66, 67, 72, 73, 76, 82, 
85, 88, 93, 94, 101, 102, 103, 108, 109, 116, 117, 
118, 119, 122, 130, 131, 132 or 133. 

6. An oligonucleotide primer-pair for use in 
the detection of mRNA transcripts from the E6 gene of 
HPV 16, comprising one of the following combinations: 

an oligonucleotide primer comprising sequence number 1 
and an oligonucleotide primer comprising sequence 

number 2; , _ 

an oligonucleotide primer comprising sequence number 
and an oligonucleotide primer comprising sequence 

number 4; , _ 

an oligonucleotide primer comprising sequence number 7 
and an oligonucleotide primer comprising sequence 
number 8;. 
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10 and an oligonucleotide prim* 

number 11; ™ m nrising one of sequence 

an oligonucleotide P^V^^^onucleotide 

li '^nucleotide 2 
or seguence number "0, 131, « °' 

comprising one of sequen 



5 



10 



25 



30 



, An olHo^^^^Z^ot 
tne detection of mRNA 
HPV 18, comprising one of the 

. • » Drime r comprising seguence number 
a n oligonucleotrde P-me comprisin g. seguence 

13 and an oligonucleotide p 

number 14; comprising sequence number 

an oligonucleotide pr^er comprlsing sequence 

16 and an oligonucleotide P 

nutrtoer 17; comprising sequence number 

an oligonucleotide prime comprising sequence 

19 and an oligonucleotide pr 

number 20; or „„ mt , r ising sequence number 

an oligonucleotide primet J sequence 

21 and an oligonucleotide p 
number 22. 

, ,n oligonucleotide Primer-pair^ or ; se n in of 

th e detection of m»A t^^^ combinations: 
HPV 31, comprising one of the 

arising sequence number 
a „ oligonucleotide primet -J^^U^ sequenc e 
24 and an oligonucleotide p 



number 25; 



• 
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an oligonucleotide primer comprising sequence number 
27 and an oligonucleotide primer comprising sequence 
number 28; 

an oligonucleotide primer comprising sequence number 
30 and an oligonucleotide primer comprising sequence 
number 31; 

an oligonucleotide primer comprising sequence number 
33 and an oligonucleotide primer comprising sequence 
number 34; or . — — 

36 and an oligonucleotide primer comprising sequence 
number 37 . 

9 An oligonucleotide primer-pair for use in 
the detection of mRNA transcripts from the E6 gene of 
HPV 33, comprising one of the following combinations : 

an oligonucleotide primer comprising sequence number 
38 and an oligonucleotide primer comprising sequence 
number 39; 

an oligonucleotide" primer comprising sequence number 
41 and an oligonucleotide primer comprising sequence 
number 42; or 

an oligonucleotide primer comprising sequence number 
44 and an oligonucleotide primer comprising sequence 
number 45. 

10 An oligonucleotide primer-pair for use in 
the detection of mRNA transcripts from the E6 gene of 
HPV 35, comprising one of the following combinations: 

an oligonucleotide primer comprising sequence number 
47 and an oligonucleotide primer comprising sequence 
number 48; 

an oligonucleotide primer comprising sequence number 
4 9 and an oligonucleotide primer comprising sequence 
number 50; or 



10 



- 49 - 



51 and an oligonucleotide prim 



number 52 



1X . An oiigonucieotida pri» 

the detection of -» "-^^o^^ns: 
HPV 52, comprising one of the to 

betide primer comprising sequence nnmber 
« Z 9 TXZ^e primer comprising sequence 

number 57; or omr , r isinq sequence number 



30 



35 



number 60. 



12 . ,n oiigonucieotide ^ - ^ 

the section of ^^;Z ;:Z2v combinations: 
HPV S3, comprising one of the tor 

betide primer comprising sequence number 
20 Z Z 9 TX^l^ comprising sequence 

number 63; sequence number 

an oiigonucieotide prrmer * -g J 

64 and an oligonucleotide prim 
25 number 65. 

13 . A n oiigonucieotide P rimer-pair for use in^ 

ths aetection of ~ "^^/fciiowlng combinations : 
HPV 51, comprising one of the to 



an oiigonucieotide pri^r c ^ 
104 and an oligonucleotide primer 

number 105; or coffipr ising sequence number 

an oligonucleotide primer P comprising sequence 
106 and an oligonucleotide P n 



number 107 
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14 . An oligonucleotide primer-pair for use in 
the detection of mRNA transcripts from the E6 gene of 
HPV 56, comprising one of the following combinations: 

an oligonucleotide primer comprising sequence number 
110 and an oligonucleotide primer comprising sequence 
number 111; 

an oligonucleotide primer comprising sequence number 
112 and an oligonucleotide primer comprising sequence 
number 1T3T 

an oligonucleotide primer comprising sequence number 
114 and an oligonucleotide primer comprising sequence 
number 115; 

an oligonucleotide primer comprising sequence number 
120 and an oligonucleotide primer comprising sequence 
number 121. 

15. An oligonucleotide primer-pair for use in 
the detection of mRNA transcripts from the E6 gene of 
HPV 39, comprising one of the following combinations: 

an oligonucleotide primer comprising sequence number 
8 0 and an oligonucleotide primer comprising sequence 
number 81; 

an oligonucleotide primer comprising sequence number 
83 and an oligonucleotide primer comprising sequence 
number 84; or 

an oligonucleotide primer comprising sequence number 
8 6 and an oligonucleotide primer comprising sequence 
number 87. 

16. An oligonucleotide primer-pair for use in 
the detection of mRNA transcripts from the E6 gene of 
HPV 45, comprising one of the following combinations: 
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an oligonucleotide primer comprising seguence number 
89 and an oligonucleotide primer comprising seguence 

roUgolleotide primer comprising seguence nu^er 
91 and an oligonucleotide primer comprrsrng seguence 

^Ti-tid. Pri-r comprising seguence number 
9o and an oligonucleotide primer comprising seguence 

rtugoLleotide primer comprising seguence number 
" ano an oligonucleotide primer comprising seguence 

^oligonucleotide primer comprising --ence number 
99 and an oligonucleotide primer comprrsrng seguence 
number 100 . 

17 An -oligonucleotide primer-pair for use in 
the detection of mRHA transcripts from the E6 gene of 
group B HPV, comprising one of the followrng 
combinations: 

an oligonucleotide primer comprising seguence number 
Tb ana an oligonucleotide primer comprising seguence 

"^oligonucleotide primer comprising seguenc e number 
70 and an oligonucleotide primer comprrsrng seguence 

"aroliglnucllotide primer comprising -guence number 
7 4 and an oligonucleotide primer comprrsrng seguence 



number 75. 
18 



1B An oligonucleotide -primer-pair for use xn 
the detection of mRNA transcripts from the E6 gene of 
group C HPV, comprising the following combrnatron: 
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an oligonucleotide primer comprising sequence number 
77 and an oligonucleotide primer comprising sequence 
number 78. 

19. An oligonucleotide primer-pair according to 
any one of claims 6 to 18 which comprises a NASBA PI 
primer and a NASBA P2 primer. 

20. A primer-pair according to claim 19 wherein 
"the NASBA PI primer includes the sequence 
AATTCTAATACGACTCACTATAGGGAGAAGG at the 5' end. 

21. A primer/probe set comprising a primer-pair 
according to any one of claims 6 to 20 and at leas't 
one oligonucleotide probe specific for amplification 
products generated using the primer-pair. 

22. A method of detecting HPV mRNA in a test 
sample suspected of containing HPV which comprises 
performing an amplification reaction on a preparation 
of nucleic acid isolated from the test sample to 
amplify a portion of the mRNA transcribed from the E6 
gene of HPV, wherein the amplification reaction is 
performed using a primer-pair according to any one of 
claims 6 to 18. 

23. A method according to claim 22 which 
comprises performing RT-PCR to amplify a portion of 
the mRNA transcribed from the E6 gene of HPV. 

24. A method according to claim 126 which 
comprises performing NASBA to amplify a portion of the 
mRNA transcribed from the E6 gene of HPV . 

25. A method according to claim 24 which 
comprises : 
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(a) assembling a .action 
pr imer set as defined in any on o claim^ ^ 
RN A directed MA polymerase a ribcn t 

, ." „ tha rha strand of an RNA ny " 
hydropses the RNA ^ or DNA/ an 

5 hydrolysing single - said promo ter, and ... 

RNfi polymerase that cleoside diphosphates; 

L- „f nucleic acid isolated from a test 
PrSP ; r e su pected of containing HPV under reaction 
10 r/itionsThlch permit a NASBA amplification 

reaction; and datively measuring 

detecting and/or quantitatively 
(c) <to^g naSBA amplification 

any .HPV-specif ic produce 
15 reaction. 

*-n claim 25 wherein step 

■S-T^^r amplification reaction. 

27 . A method according to claim 25 or claim 26 

• herein the reaction -^J^TS'S. 

m0 lecular -aeons pro b e o g o nuc £o ^ ^ 

formation of any detecting fluores cence 

25 NASBA reactron is monitored * molecular 
from the fluorescent moiety included in 

beacons probe. 

28 A method according to claim 25 or claim 26 
„v. ,„ r n, B r step of capturing the 
30 which comprises ^^Z^ion to a probe 
NASBA reaction P"^/^ ^ suppor t. 
oligonucleotide attachea -co 

35 hpv by NASBA, ^ - — I 19 ^ optionally an 
- ^Z^ZZ "I rlting an R ,A directed 0»A 



# 
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polymerase, a ribonuclease that hydrolyses the RNA 
strand of an RNA-DNA hybrid without hydrolysing single 
or double stranded RNA or DNA, and an RNA polymerase 
that recognises the promoter sequence present in at 
least one NASBA PI primer oligonucleotide included in 
the reagent kit. 
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